The production of OH radicals in the radiolysis of water with 4He ions.
Formic acid solutions of 1, 10, 100, and 1000 mM have been irradiated with 4He ions of 5 to 25 MeV, and the production of OH radicals has been determined by measuring the yield of CO2. The differential OH radical yields were obtained from the observed energy dependencies; with 25 MeV 4He ions they range from 1.91 to 3.48 molecules/100 eV for formic acid concentrations of 1 to 1000 mM, respectively. The OH radical yields decrease with decreasing particle energy, and at the maximum LET (230 eV/nm) they range from 0.30 at 1 mM to 0.82 molecules/100 eV at 1000 mM. These values are only 15 to 20% of that found with fast electrons. The OH radical yields are relatively more dependent on formic acid concentration at higher 4He ion energies. The average time dependencies of the OH radical from 7.7 ns to 7.7 microseconds were estimated from the formic acid concentration dependencies at various 4He energies. In terms of absolute yields, there is a considerable variation in the yields of OH radicals with time at the highest energies, but at the maximum LET the OH radical yields are nearly invariant with time after about 10 ns.